Genome-Wide Screen for MicroRNAs Reveals a Role for miR-203 in Melanoma Metastasis.
Melanoma is one of the deadliest human cancers with limited therapeutic options. MicroRNAs are a class of short noncoding RNAs regulating gene expression at the post-transcriptional level. To identify important miRNAs in melanoma, we compared the miRNome of primary and metastatic melanomas in The Cancer Genome Atlas dataset and found lower miR-203 abundance in metastatic melanoma. Lower level of miR-203 was associated with poor overall survival in metastatic disease. We found that the methylation levels of several CpGs in the MIR203 promoter negatively correlated with miR-203 expression and that treatment with the demethylating agent 5-aza-2-deoxycytidine induced miR-203 expression, which was associated with demethylation of the promoter CpGs, in melanoma cell lines. In vitro, there was a decreased expression of miR-203 in melanoma cell lines in comparison with primary melanocytes. Ectopic overexpression of miR-203 suppressed cell motility, colony formation, and sphere formation as well as the angiogenesis-inducing capacity of melanoma cells. In vivo, miR-203 inhibited xenograft tumor growth and reduced lymph node and lung metastasis. SLUG was shown as a target of miR-203, and knockdown of SLUG recapitulated the effects of miR-203, whereas its restoration was able to reverse the miR-203-mediated suppression of cell motility. These results establish a role for miR-203 as a tumor suppressor in melanoma which suppresses both early and late steps of metastasis. Hence, restoration of miR-203 has therapeutic potential in melanoma.